Since the successful demonstration of "brain reading" of fMRI BOLD signals using multivoxel pattern classification (MVPA) techniques, the neuroimaging community has made vigorous attempts to exploit the technique in order to identify the signature patterns of brain activities associated with different cognitive processes or mental states. In the current study, we tested whether the valence and arousal dimensions of the affective information could be used to successfully predict individual's active affective states. Using a whole-brain MVPA approach, together with feature elimination procedures, we are able to discriminate between brain activation patterns associated with the processing of positive or negative valence and cross validate the discriminant function with an independent data set. Arousal information, on the other hand, failed to provide such discriminating power. With an independent sample, we test further whether the MVPA identified brain network could be used for inter-individual classification. Although the inter-subject classification success was only marginal, we found correlations with individual differences in affective processing. We discuss the implications of our findings for future attempts to classify patients based on their responses to affective stimuli.
Introduction
Since the successful demonstration of "brain reading" of fMRI blood-oxygen level dependent (BOLD) signals using multivoxel pattern classification (MVPA) techniques [1] [2] [3] , the neuroimaging community has made vigorous attempts to exploit the technique in order to identify the signature patterns of brain activities associated with different cognitive processes or mental states. By applying machine learning algorithms to fMRI BOLD signals, MVPA extracts information from patterns of activities within a selected set of brain voxels and classifies these patterns into different categories. Published studies have already demonstrated that MVPA can decipher the information content of brain activity patterns during conscious and sub-conscious visual perception [2, 4] , object recognition [5] , working memory and long-term memory [6] , and decision-making processes [7, 8] . MVPA is also a promising tool for psychiatric research. Most psychiatric applications have, so far, aimed to classify individuals into diagnostic groups by their patterns of brain activation or structure [9, 10] , or to predict treatment response or prognosis [11, 12] In the affective domain, a number of studies have attempted to classify the processing of emotion-related information in the human brain, including near-threshold fear [13] , pleasantness of thermal stimuli [14] , emotional prosody [15] , imagery [16] , and cross-modal integration of emotional cues from faces and body signals [17] . These studies show that multivariate statistics can predict the valence of sensory stimuli and even internally generated affective states [16] Another open question addressed in the present paper is whether such classification will work across subjects, which will be important for any diagnostic application of normative data. This is an important area of work because valence-driven classification will open up the possibility to perform intra-and inter-individual classification of abnormal affective states using BOLD fMRI signals.
In were used in the experiment [18] . 192 of the pictures fall into a 2x2 Valence x Arousal design, with 48 pictures in each cell (negative-valence low-arousal, negative-valence high-arousal, positive-valence low-arousal, positive-valence high-arousal). The remaining 48 pictures were neutral filler stimuli which were presented in between the affective blocks as a neutral anchor to wash out the mood induction effect.
Hence the neutral picture set was not included in the final analysis (see Figure 1 for the plot of valence and arousal of the selected stimuli).
Previous studies have suggested that basic visual properties, for example spatial frequency, are a crucial factor modulating affective responses in the brain [19] . Therefore we employed the Delplanque et al. [20] method to compare the high and low spatial frequency bands of the three groups of emotional stimuli. 
Multivoxel Pattern Classification Study 1: Intra-individual Classification
The general flow of data analysis for Study 1 is presented in Figure 2 . Voxel-wise beta estimates for each condition in each run were obtained by a general linear model (GLM).
The predictors for GLM were generated by convolving the stimulus presentation, on-off, period with a double-gamma hemodynamic reference function [25] . The GLM predictors were then regressed against the BOLD signal at every voxel. Regressor coefficients (betas) from the set of selected voxels were combined to form the multivoxel patterns for classification. A recent study had shown that inter-subject classifications of pathological motivational states could be successfully performed using regional fMRI BOLD signals [31] . We therefore tested whether our method of extracting the neural signatures associated with different valence representation could be applied to inter-subject classification of affective states.
We tested whether the RFE map obtained Translational Neuroscience still distinguishable. However, longer block durations may be required in order to bring out the differences between high and low arousing stimuli.
Another limitation that should be noted in this study is that during stimulus preparation we have excluded pictures of extreme valence and arousal to achieve a balanced factorial design.
In 
conclusion
We aimed to decode affective representations from brain activation patterns using MVPA.
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supplementary Information
Comparing sensitivity between Univariate Analysis versus Multivoxel Pattern Analysis
In order to compare the sensitivity between univariate analysis and MVPA, we had adopted similar imaging processing parameters in creating the group maps for both analysis. The raw EPI images were smoothed with a 4mm Figure S1 . Group activation probability map showing valence-sensitive brain regions as revealed by the MVPA analysis thresholded at 60%. With the same threshold, the univariate group probability map showed no activations.
FWHM Guassian kernel, comparable with the spatial smoothing we had performed on the RFE maps. Both analysis utilized activation probability mapping to observe the group effect. When we thresholded the univariate analysis at 60% chance of overlap, no significant group activation was observed. Nevertheless, significant clusters of discriminative voxels were still observable on the RFE group map ( Figure S1 ). More importantly, the clusters of discriminative voxels observed on the RFE group map is consistent with previous reports of neural circuitary responsible for emotional perception [1, 2] . This observation suggested that the use of whole-brain RFE procedure provides a higher level of sensitivity compared to univariate analysis.
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